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DESCRIPTION 



OPTICAL OUTPUT UNIT, INFORMATION PROCESSING TERMINAL, 
REPEATER UNIT, AND PROGRAM FOR CONTROLLING THE OPTICAL 
5 OUTPUT UNIT 



TECHNICAL FIELD 

The present invention relates to an optical output unit, an information 
processing terminal and a repeater unit of an information processing system 
10 used for communicating softly a condition and the hke of one user to another 
user of this system by means of optical output. The invention also relates to a 
program for controlling the optical output xmit. 



BACKGROUND ART 
15 There exist various apparatuses such as mobile phones, computers connected 
through the Internet, and the like for communicating information from one 
person to another. 

Because of the advancement of the Internet, broadband technology and the 
like, many of these apparatuses are now capable of communicating 

20 continuously through always on connections. 

However, it is not possible to learn softly an up"to-the-minute condition or a 
state of a specific individual (a loved one, a family member, or the Uke), for 
instance, by using the conventional techniques. Also, it is not possible to softly 
convey a condition or a state of an individual to another individual. The 

25 expressions of "learning softly" and "convejdng softly" do not mean that one 
person knows busyness of the other over a telephone conversation, or one 
conveys to the other how he/she is working by way of an e-mail through the 
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Internet. More concretely, these expressions of 'learning softly" and 
"convesdng softly" rather mean that one person finds the other person as being 
somewhat busy, or one person conveys to the other that he/she is on the way to 
visit her/him. 

5 In other words, although one can convey his/her condition positively by using 
a mobile phone or the e-mail system, he/she cannot do so without being 
conscious of expressing the condition in a form of message. There is no system 
that can sense a condition or state of a person and convey it softly to another 
party in rather not a positive manner or in spite of the person's positive 
10 intention. 

SUMMARY OF THE INVENTION 

An information processing terminal, a repeater unit and an optical output 
unit of the present invention compose an information processing system, which 

15 transmits external information obtained by the information processing terminal 
to the optical output unit via the repeater unit, and displays it in a form of 
optical output. The information processing terminal has any of an originator 
identifier representing a data to identify the information processing terminal 
and a destination identifier that identifies a destination of the external 

20 information stored in advance in a storage unit. The information processing 
terminal transmits any of the originator identifier and the destination identifier 
stored therein together with the external information. The repeater unit has 
an external information receiver, a transmission management information 
storage, a destination identifier acqviirer and an external information 

25 transmitter. The external information receiver receives one of the originator 
identifier and the destination identifier together with the external information 
fi:om the information processing terminal. The transmission management 
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information storage stores therein transmission management information 
which is a combination of the destination identifier for identifying a destination 
of the external information and the originator identifier. The destination 
identifier acquirer obtains fi:om the transmission management information 
5 storage the destination identifier belonging to the same combination with the. 
originator identifier received by the external information receiver. The 
external information transmitter transmits the external information received 
by the external information receiver to the destination identified by the 
destination identifier obtained fi'om the destination identifier acquirer. On the 

10 other hand, the repeater unit has an external information receiver and an 
external information transmitter. The external information receiver receives 
the external information along with the destination identifier that identifies the 
destination of the external information. The external information transmitter 
then transmits the external information received by the external information 

15 receiver to the destination identified by the destination identifier. The optical 
output unit has an external information receiver, an optical output device and 
an optical output controller. The external information receiver receives the 
external information representing information transmitted firom the outside 
thereof. The optical output device outputs Ught. The optical output controller 

20 performs multistage control in which it controls the optical output device to 
produce at least one mode of optical output among three or more different 
modes of the optical output according to the external information. 

In this information processing system, the repeater unit may be omitted so 
that the information processing terminal and the optical output unit 

25 communicate the external information directly with respect to each other, and 
the optical output unit produces the optical output according to the external 
information. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig- 1 is a block diagram of an information processing system according to a 
first exemplary embodiment of the present invention; 
5 Fig. 2 is a flow chart illustrating operation of an information processing 
terminal according to the first exemplary embodiment of this invention; 

Fig. 3 is a flow chart illustrating operation of a repeater unit according to the 
first exemplary embodiment of this invention; 

Fig. 4 is a flow chart illustrating operation of an optical output imit according 
10 to the first exemplary embodiment of this invention; 

Fig. 5 is a schematic view showing an external appearance of the information 
processing terminal and the optical output unit of the first exemplary 
embodiment of this invention; 

Fig. 6 is a schematic illustration showing an operational concept of the 
15 information processing system according to the first exemplary embodiment of 
this invention; 

Fig. 7 is a table showing an example of external information according to the 
first exemplary embodiment of this invention; 

Fig. 8 is a table showing an example of information used for controUing 
20 optical output according to the first exemplary embodiment of this invention; 

Fig. 9 is a schematic illustration showing an example of optical output 
according to the first exemplary embodiment of this invention; 

Fig. 10 is a table showing examples of information for optical output control 
according to the first exemplary embodiment of this invention; 
25 Fig. 11 is a schematic view showing an example of the optical output 
according to the first exemplary embodiment of this invention; 

Fig. 12 is a schematic view showing another example of the optical output 
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according to the first exemplary embodiment of this invention; 

Fig. 13 is a block diagram of an information processing system according to a 
second exemplary embodiment of this invention; 

Fig. 14 is a flow chart illustrating operation of an information processing 
5 terminal according to the second exemplary embodiment of this invention; 

Fig. 15 is a flow chart illustrating operation of an optical output unit 
according to the second exemplary embodiment of this invention; 

Fig. 16 is a schematic illustration showing a concept of the information 
processing system according to the second exemplary embodiment of this 
10 invention; 

Fig. 17 shows a configuration example of pressure data according to the 
second exemplary embodiment of this invention; 

Fig. 18 shows an example of the pressure data according to the second 
exemplary embodiment of this invention; 
15 Fig. 19 is a table showing an example of location information according to the 
second exemplary embodiment of this invention; 

Fig. 20 is a table showing an example of external information according to the 
second exemplary embodiment of this invention; 

Fig. 21 is a schematic view showing an example of external appearance of the 
20 optical output xmit according to the second exemplary embodiment of this 
invention; 

Fig. 22 is a schematic view showing how the optical output imit illuminates 
according to the second exemplary embodiment of this invention; 

Fig. 23 is a block diagram of an information processing system according to a 
25 third exemplary embodiment of this invention; 

Fig. 24 is a flow chart illustrating operation of an optical output xuiit 
according to the third exemplary embodiment of this invention; 
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Fig. 25 shows a control table for optical output according to the third 
exemplary embodiment of this invention; 

Fig. 26 is a table showing data that compose a menu for selecting an 
identifier of an optical output control method according to the third exemplary 
5 embodiment of this invention; 

Fig. 27 is a diagram representing a setting panel for mode data and optical 
output method identifiers according to the third exemplary embodiment of this 
invention; 

Fig. 28 is a schematic illustration showing a concept of the information 
10 processing system according to the third exemplary embodiment of this 
invention is shown; 

Fig. 29 is a block diagram of an information processing system according to a 
fourth exemplary embodiment of this invention; 

Fig. 30 is a flow chart illustrating an operation of an information processing 
15 terminal according to the fourth exemplary embodiment of this invention; 

Fig. 31 is a flow chart illustrating operation of an optical output unit 
according to the fourth exemplary embodiment of this invention; 

Fig. 32 is a table showing an example of historical data according to the 
fourth exemplary embodiment of this invention; 
20 Fig. 33 is a schematic view showing how the optical output unit produces an 
output of hght according to the foiirth exemplary embodiment of this invention; 

Fig. 34 is a schematic view showing a structural example of the optical output 
unit according to the fourth exemplary embodiment of this invention; 

Fig. 35 is a schematic view showing another structural example of the optical 
25 output unit according to the fourth exemplary embodiment of this invention; 

Fig. 36 is a block diagram of an information processing system according to a 
fifth exemplary embodiment of this invention; 
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Fig. 37 is a flow chart illustrating operation of an information processing 
terminal according to the fifth exemplary embodiment of this invention; 

Fig. 38 is a block diagram of an information processing system according to a 
sixth exemplary embodiment of this invention; 
5 Fig. 39 is a flow chart illustrating operation of an information processing 
terminal according to the sixth exemplary embodiment of this invention; 

Fig. 40 is a flow chart illustrating operation of an optical output xmit 
according to the sixth exemplary embodiment of this invention; 

Fig. 41 is a schematic view showing an example of communicating positional 
10 information according to the sixth exemplary embodiment of this invention; 

Fig. 42 shows a distance management table according to the sixth exemplary 
embodiment of this invention; 

Fig. 43 is a block diagram of an information processing system according to a 
seventh exemplary embodiment of this invention; 
15 Fig. 44 is a flow chart illustrating operation of an information processing 
terminal according to the seventh exemplary embodiment of this invention; 

Fig. 45 is a schematic view showing a configuration example of the 
information processing system according to the seventh exemplary embodiment 
of this invention; 

20 Fig. 46 is a table showing an example of information kept by a health 
condition data acquiring means according to the seventh exemplary 
embodiment of this invention; 

Fig. 47 shows an example of external information according to the seventh 
exemplary embodiment of this invention; 
25 Fig. 48 is a block diagram of an information processing system according to 
an eighth exemplary embodiment of this invention; 

Fig. 49 is a flow chart illustrating operation of an information processing 
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terminal according to the eighth exemplary embodiment of this invention? 

Fig. 50 is a block diagram of an information processing system according to a 
ninth exemplary embodiment of this invention; 

Fig. 51 is a flow chart illustrating operation of an information processing 
5 terminal according to the ninth exemplary embodiment of this invention? 

Fig. 52 is a schematic illustration showing a concept of the information 
processing system according to the ninth exemplary embodiment of this 
invention; 

Fig. 53 is a block diagram of an information processing system according to a 
10 tenth exemplary embodiment of this invention; 

Fig. 54 is a flow chart illustrating operation of an information processing 
terminal according to the tenth exemplary embodiment of this invention; 

Fig. 55 is a schematic illustration showing a concept of the information 
processing system according to the tenth exemplary embodiment of this 
15 invention; 

Fig. 56 is a block diagram of an information processing system according to 
an eleventh exemplary embodiment of this invention; and 

Fig. 57 is a flow chart illustrating operation of an information processing 
terminal according to the eleventh exemplary embodiment of this invention. 

20 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Description will be provided hereinafter of exemplary embodiments of the 
present invention with reference to the accompanying drawings. Like 
reference numerals are used throughout to designate components of like 
25 structure, and detailed descriptions of them will not be repeated. 
(First Exemplary Embodiment) 

Fig. 1 is a block diagram of an information processing system according to 
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this exemplary embodiment. 

This information processing system has information processing terminal 11 

r 

(hereinafter referred to as "terminal"), repeater miit 12 and optical output unit 
13. Tbrminal 11 obtains external information representing a data that 
5 indicates a condition of a user who carries terminal 11, and transmits the 
external information. Repeater unit 12 receives the external information from 
terminal 11, and transmits the external information to optical output unit 13. 
Optical output unit 13 receives the external information from repeater unit 12, 
and produces optical output according to the external information. 

10 Terminal 11 has external information acquirer 111 (hereinafter referred to as 
"acquirer"), originator identifier storage 112 (referred to as "storage") and first 
external information transmitter 113 (referred to as "transmitter"). 

Acquirer 111 obtains the external information representing the data 
indicating the condition of the user of terminal 11. The external information 

15 may be a data relating to any condition of the user. Examples of the external 
information include a speed data at which the user taps a keyboard (that means 
information indicating busyness with work), location information indicating a 
geological location where the user (or, the terminal) is located, positional 
information indicating a place where the user (or, the terminal) is placed, a 

20 pressure data indicating a force with which the terminal is grasped, 
information indicating a cardiac rate of the user, information indicating a body 
temperature of the user, information indicating an amount of movement when 
the terminal is shaken (or an angle data showing a change in angle of the 
terminal), and the like, among various conditions of the user. A structure of 

25 acqxiirer 111 differs due to the external information to be obtained. Concrete 
structtires of acqxiirer 111 will be described in more detail in the second and 
subsequent exemplary embodiments. 
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Storage 112 stores an originator identifier representing a data which 
identifies terminal 11. Storage 112 is materiaUzed with a storage medium 
such as a semiconductor memory, a hard disk, a CD-ROM and the hke. It is 
usually composed of a nonvolatile memory, although a volatile memory may 
5 even be used. The originator identifier may be any data that can identify the 
transmitting terminal, and an example is an IP address assigned to terminal 11, 
When the technique of Internet Protocol Version 6 becomes widely used so that 
many apparatuses carry IP addresses, mutual communications among those 
apparatuses become a reaUty. The originator identifier may also be a user ID 
10 (e.g., a mail address) of the user of terminal 11. In addition, the originator 
identifier may be a telephone number if terminal 11 is a mobile phone. 

Transmitter 113 transmits the originator identifier stored in storage 112 
together with the external information obtained by acquirer 111. Although 
transmitter 113 is composed of a communication device, it may be reaUzed with 
15 a broadcasting apparatus. A method of communication may either be wireless 
communications or cable communications. The external information to be 
transmitted usually determines the method as to which is smtable between the 
wireless communications and cable communications. 

Repeater unit 12 has second external information receiver 121 (referred to as 
20 "receiver"), transmission management information storage 122 ("storage"), 
destination identifier acquirer 123 ("acquirer"), and second external information 
transmitter 124 ("transmitter"). 

Receiver 121 receives the external information and the originator identifier 
for identifying the transmitting terminal of the external information. 
25 Although receiver 121 is composed of a wireless or cable communication device, 
it may be materiaUzed with an apparatus for receiving broadcasting signals. 
Storage 122 stores at least one combination of transmission management 
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information which includes a pair of destination identifier for identifying a 
destination of the external information and originator identifier. Although 
storage 122 is normally composed of a nonvolatile memory such as a hard disk, 
it may be materialized with a volatile memory. Furthermore, the transmission 
5 management information needs not be hmited to a one-to one combination of 
destination identifier and originator identifier, but it may be any of n-to-1 
combination and n-to-n combination. 

Acquirer 123 retrieves firom storage 122 one or more destination identifiers 
that compose a combination with the originator identifier received by receiver 
10 121. Acquirer 123 is normally materialized with software, but it may be 
composed of a specially designed circuit (i.e., hardware). 

Trgoismitter 124 transmits the external information received by receiver 121 
to a destination identified by the destination identifier retrieved through 
acquirer 123. Although transmitter 124 is composed of a wireless or cable 
15 communication device (e.g., a modem with driver software and the like), it may 
be reaUzed with a broadcasting apparatus. 

Optical output unit 13 has third external information receiver 131 (referred 
to as "receiver"), optical output device 132 and optical output controller 133 
("controUer"). 

20 Receiver 131 receives the external information. Although receiver 131 is 
composed of a wireless or cable communication device, it may be reahzed with 
an apparatus for receiving broadcasting signals (e.g., a tuner with driver 
software, and the like). 

Optical output device 132 outputs light. It can be composed of any medium 

25 that produces optical output such as an LED, a miniature lamp, a hquid crystal 
display, a CRT, and the like. However, optical output device 132 needs to 
operate in three or more different modes, including an OFF state. In other 
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words, it needs a capability of producing multilevel output of light (i.e., two or 
more output levels in addition to the OFF state). Any optical output medium 
that gives only two modes of ON and OFF states is not suitable for optical 
output device 132. 

5 Controller 133 gives optical output device 132 a command according to the 
external information received by receiver 131, so as to make optical output 
device 132 produce one or more modes of optical output among the three or 
more modes of operating states (including the OFF state). This method of 
control is hereinafter called a multistage control. Although controller 133 is 

10 normally materiaUzed with software programmed to control optical output 
device 132, it may be composed of hardware. 

This information processing system operates in a manner which will be 
described hereinafter. Description is provided first of an operation of terminal 
11 by referring to Fig. 2. 

15 (S201) Acquirer 111 determines as to whether it obtained external 
information. The process advances to S202 if it has obtained external 
information, or the process remains in the step S201 for waiting external 
information if it has not obtained any external information. 

(S202) Transmitter 113 retrieves an originator identifier firom storage 112. 

20 (S203) Transmitter 113 obtains a repeater identifier representing a data to 
identify repeater unit 12. The repeater identifier is stored in advance in a 
storage means not shown in the figure. The repeater identifier is the data 
needed to commimicate with repeater unit 12, and it can be an IP address of 
repeater unit 12, for instance. 

25 (S204) Transmitter 113 transmits the external information and the originator 
identifier to repeater imit 12 that is identified by the repeater identifier. 
According to Fig. 2, although the external information is obtained without 
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receiving a trigger, the above operation may be initiated by a trigger produced 
when a user of terminal 11 presses a start button or the hke though not shown 
in the figure. Alternatively, the operation of obtaining the external 
information in the step of S201 may be initiated when terminal 11 receives a 
5 triggering signal fi-om any of optical output unit 13, repeater unit 12 and other 
devices. 

Referring to Fig. 3, description is provided next of an operation of repeater 
unit 12. 

(5301) Receiver 121 determines whether or not it has received the external 
10 information and the originator identifier from terminal 11. The process 

advances to S302 if receiver 121 has received them, or the process remains in 
the step S301 for waiting reception if it has not. 

(5302) Acquirer 123 obtains the originator identifier from the information 
received by receiver 121. 

15 (S303) Acquirer 123 retrieves all destination identifiers each composing a 

combination with the originator identifier obtained in S302. Acquirer 123 may 

retrieve one destination identifier or more here. 

(S304) Transmitter 124 transmits the external information received in S301 

to a destination identified by each of the destination identifiers retrieved in 
20 S303. In this step, transmitter 124 may transmit the originator identifier 

along with the external information, or it may transmit only the external 

information. 

According to Fig. 3, although repeater unit 12 transmits the external 
information by using the reception of the external information as a trigger, it 
25 may transmit the external information only when it receives a request of access 
firom optical output unit 13. 

Description is provided next of an operation of optical output imit 13 with 
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reference to Fig. 4. 

(S401) Receiver 131 determines whether or not it received the external 
information. The process advances to S402 if it has received the external 
information, or the process remains in S401 for waiting reception if it has not. 
5 (S402) Controller 133 determines a control parameter (including a data, a 
formula or the like) used for optical control according to the external 
information received in S401. 

(S403) Optical output device 132 produces an optical output according to the 
control parameter determined in S402. 
10 (S404) Controller 133 determines whether or not it receives an end signal 
from the outside. The process returns to S403 if it does not receive an end 
signal, or the process is terminated when it does. In other words, optical 
output device 132 terminates the optical output to cease lighting upon reception 
of the end signal. 

15 In Fig. 4, although optical output unit 13 remains not active until it receives 
the external information, it may be rather designed to send directly or 
indirectly a command for urging any of terminal 11 and repeater unit 12 to 
transmit the external information. 

Fxirthermore, optical output unit 13 of Fig. 4 may be so designed that it 

20 receives an originator identifier, and stores beforehand some originator 
identifiers for which it produces optical output (i.e., for which it responds). 
Controller 133 can thus control optical output device 132 in a manner so that it 
produces (or responds with) optical output only when the received originator 
identifier has a given relation to any of the originator identifiers stored therein. 

25 In other words, optical output xmit 13 may be made customizable of the 
originator identifiers for which it produces (or responds with) the optical output. 
Description is provided hereinafter of concrete operation of the information 
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processing system, configurations and the like of the individual devices 
composing the system according to the present exemplary embodiment. 

Terminal 11 and optical output unit 13 of this exemplary embodiment have 
regular hexahedral shapes (i.e., cubic shapes) respectively, as shown in Figs. 5 
5 and 6. Terminal 11 is provided with a pressure sensor, fi:om which external 
information acquirer 111 obtains a pressure data representing a grasping force 
when terminal 11 is grasped. In other words, the external information 
contains a pressure data, and acquirer 111 in this exemplary embodiment is a 
pressure data acquirer. As shown in Fig. 5, pressure sensor lllA is disposed to 

10 each of the six (6) sxirfaces of the cubic body. When the user grasps terminal 11, 
acquirer 111 obtains values measured by pressure sensors lllA on the six 
surfaces. Transmitter 113 transmits the external information to optical output 
xmit 13 through repeater xmit 12. Transmitter 113 may transmits the external 
information obtained by acquirer 111 after having it processed. The 

15 information being transmitted here is called "external information" since it is 
processed using the external information obtained by acquirer 111. Optical 
output unit 13 produces optical output according to the external information 
(refer to Fig. 6). In Fig. 6, voltage controller 133A controls a voltage according 
to the pressure data. In other words, optical output unit 13 normally produces 

20 hght of high intensity when terminal 11 is grasped hard. 

When the user grasps terminal 11, acqviirer 111 reads six values from six 
pressxire sensors lllA. Assume that these six values are 10, 20, 10, 10, 10 and 
0 shown under the colxmin titled "Obtained external information" in the table of 
Fig. 7. Terminal 11 calculates a mean value of these six values and transmits 

25 the mean value as "external information to be transmitted" to repeater unit 12. 
The external information to be transmitted in this example is "10". Optical 
output unit 13 thus receives the external information of "10", and produces 
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optical output of a given intensity corresponding to it. In other words, the 
external information may take any form such as a raw data or a processed data 
using the obtained information. There is no specific hmitation in the method 
of processing the information. 
5 Optical output imit 13 has a structure including miniature lamp 132A 
connected to voltage controller 133A as shown in Fig. 6. Voltage controller 
133A determines a voltage based on value "10" of the external information, and 
applies the voltage to miniature lamp 132A. Miniature lamp 132A thus lights 
up. In other words, optical output unit 13 produces bright light when the user 

10 grasps terminal 11 strongly, but optical output unit 13 produces dark dimming 
light when the user grasps terminal 11 gently. Optical output device 132 may 
be composed of an LED or the like instead of the miniatiu:e lamp. 

Controller 133 in optical output unit 13 controls the optical output in a 
multistage level of intensity based on a relation between "received external 

15 information" and "voltage" shown in Fig. 8. In other words, controller 133 
controls lighting intensity of miniature lamp 132A by appljdng the voltage of a 
value eqxiivalent to that given by the external information when a value of 
"received externgQ information" is 20V or less. On the contrary, it controls 
lighting intensity of miniature lamp 132A by appljdng the voltage of 20V when 

20 the value of "received external information" is larger than 20V. Accordingly, 
controller 133 determines the intensity by choosing a voltage value among three 
different voltage levels including OV, and the miniatxire lamp 132A produces 
optical output corresponding to that voltage. 
Although the voltages of three different levels are provided, including OV as 

25 discussed above, they may be increased to four or more levels by setting three or 
more threshold values. That is, controller 133 determines a level of the 
lighting intensity among three or more different levels, and optical output 
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device 132 produces optical output corresponding to that parameter- 
According to this exemplary embodiment as discussed above, terminal 11 
transmits the external information representing a condition given by the user 
to optical output unit 13 through repeater unit 12, for production of optical 
5 output. As a result, optical output unit 13 can vaguely and softly convey a 
condition of the user of terminal 11 to a certain person. The person, who is 
informed of the given condition from the other party, can take a number of 
responsive actions. Specific examples of other external information and a 
variety of responsive actions will be described in detail in a second and the 

10 subsequent exemplary embodiments. 

There is a meaning for conveying the condition of grasping terminal 11 to 
optical output unit 13 as described below. Assimie that two individuals being 
in love with each other, for instance, have terminal 11 and optical output imit 
13 respectively. One of them attempts to convey her/his desire of seeing the 

15 other by strongly grasping terminal 11. The other having optical output unit 
13 can vaguely understand her/his feelings. The two intimate individuals can 
thus make soft commimications between them in the manner as described 
above. 

In this and all of the following exemplary embodiments, repeater unit 12 is 
20 not indispensable, and terminal 11 may transmit an external information and 
optical output unit 13 may receive the external information directly between 
them. 

In this exemplary embodiment, terminal 11 transmits an originator identifier 
and repeater unit 12 receives the originator identifier, and repeater imit 12 
25 obtains a destination identifier corresponding to the received originator 
identifier. However, terminal 11 may instead transmit the destination 
identifier to repeater unit 12. In this case, repeater unit 12 is so constructed 
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as to operate in the following manner. That is, receiver 121 of repeater unit 12 
receives a destination identifier for identifying a destination of the external 
information together with the external information. Transmitter 124 
transmits the external information to the destination identified by the 
5 destination identifier received with the external information by receiver 121. 
Transmitter 124 may transmit the external information automatically, or it 
may transmit the external information when it receives a request of access to 
the external information fi-om optical output unit 13. The above two types of 
repeater unit 12 are also suitable to estabUsh all the exemplary embodiments 

10 described below. 

Although controller 133 controls intensity of light based on the external 
information according to this exemplary embodiment, it may control the light in 
other methods. The other methods in which controller 133 controls the Ught 
include the following. That is, the optical output controller may give a 

15 command to optical output device 132 according to the external information, so 
that optical output device 132 outputs one color of Ught among three or more 
varieties of Ughting color. More specifically, Hght source that composes optical 
output device 132 has a combination of three LED's of "red", "blue" and "green" 
as denoted by reference mark 132B shown in Fig. 9. Voltage controller 133B 

20 determines how high a voltage it appUes to each of the three LED's to 
illuminate the three primary colors of "red", "blue" and "green" according to the 
external information received through receiver 131. In other words, it 
determines brightness of the three colors of hght. Voltage controller 133B thus 
controls the color of the optical output by regulating hghting brightness of the 

25 three LED's. 

Furthermore, controller 133 may give a command to make optical output 
device produce optical output in one mode of blinking among three or more 
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different modes of blinking. In other words, controller 133 manages 
information on "received external information" and "blinking modes", as shown 
in Fig. 10 for example. It then determines one of the patterns of turning on 
and off the miniature lamp 132A according to the received external information. 
5 Moreover, controUeir 133 may give a command to make optical output device 
produce optical output in one way of turning the light sovirce among three or 
more different ways of txu-ning. More concretely, optical output imit 13 adopts 
the following structure, for instance. That is, optical output unit 13 is provided 
with rotatable reflector 132C next to the miniature lamp 132A, as shown in Fig. 

10 11. Reflector 132C rotates by means of driving unit 132D such as a motor. A 
rotating mode, a rotating speed and the like of the reflector 132C are 
determined according to the received external information. For instance, 
reflector 132C rotates at a speed corresponding to a value given by the received 
external information. A structure of the light source is not limited to that 

15 described above so long as its turning motion is visually recognizable. In other 
words, the structure may be such that the Ught source can be perceived as if it 
is turning due to rotation of the reflector, or a shield for blocking Ught provided 
in a rotatable manner beside the Ught sovirce. Or, it may be equipped with a 
non-diffusible Ught soiu*ce in a rotatable manner. 

20 Furthermore, controUer 133 may make the optical output device produce 
optical output in one area size of Ughting surface among three or more different 
area sizes. To be more specific, optical output unit 13 has a cubic structure 
inside of its cubic body, as shown in Fig. 12, and it is provided with six displays 
132E for producing the optical output, for example. Displays 132E may be 

25 made of Uquid crystal displays, for instance, and they compose optical output 
device 132. Optical output unit 13 appears to be vaguely iUuminating in red 
color by the optical output of displays 132E. Controller 133 regulates the 
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optical output by changing area size of lighting produced by displays 132E 
according to the received external information. Although displays 132E are 
described as giving red color in the above example, they may instead display 
circular graphics 132F, and controller 133 controls a diameter of the graphic 
5 display. 

In addition, although both terminal 11 and optical output unit 13 are shown 
as having a cubic shape in this exemplary embodiment, they can be of any 
shape such as a rectangular hexahedral shape, a spherical shape, a doll figure, 
an animal figure and the like. Any shape which may be treated as a mascot is 

10 preferable for this kind of device used to commimicate information softly. This 
idea also apphes to all other exemplary embodiments in the like manner. 

Moreover, the functions discussed in this exemplary embodiment may be 
achieved with software, which can be stored in a server for instance, and 
distributed by means of downloading. Alternatively, the software may be 

15 stored in a storage medium such as a CD-ROM for distribution. These 
techniques are also applicable similarly to all of the following exemplary 
embodiments. 

(Second Exemplary Embodiment) 
20 Fig. 13 is a block diagram of an information processing system according to 
the second exemplary embodiment. 

This information processing system has information processing terminal 1301 
(hereinafter referred to as "terminal"), repeater unit 12 and optical output unit 
1303. 

25 Terminal 1301 has external information acquirer 13011 (hereinafter 
"acquirer"), originator identifier storage 112 ("storage") and first external 
information transmitter 113 ("transmitter"). 
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Acquirer 13011 has pressure acquiring section 130111, location data 
acquiring section 130112 and external information composing section 130113. 

Pressure acquiring section 130111 obtains a pressure data representing 
information on pressure. Pressure acquiring section 130111 can be composed 
5 of one or more pressure sensors. As described in the first exemplary 
embodiment, pressure acquiring section 130111 obtains reading values of six 
pressure sensors in this exemplary embodiment. 

Location data acquiring section 130112 obtains a location data representing 
information on a location where terminal 1301 is located. Location data 
10 acquiring section 130112 may be composed of a receiver of the GPS system, for 
instance. In this case, the location data includes values in the GPS 
coordinates. 

External information composing section 130113 composes external 
information based on the pressure data obtained by pressure acquiring section 

15 130111 and/or the location data obtained by location data acquiring section 
130112. The external information includes at least one data set including a 
combination of a mode data representing a kind of information and a data value 
corresponding to the mode data. 

Optical output unit 1303 has third external information receiver 131 

20 (hereafter "receiver"), optical output device 13031, mode data storage 13032 
("storage") and optical output controller 13033 ("controller"). 

Optical output device 13031 has two or more optical output elements. In this 
embodiment here, there are two optical output elements, first optical output 
element 130311 and second optical output element 130312. First optical 

25 output element 130311 and second optical output element 130312 are mounted 
into such configiu-ations, each having one element or a combination of two or 
more elements among the various kinds of optical output elements described in 
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the first exemplary embodiment. The various kinds of optical output elements 
described in the first exemplary embodiment mean the following five different 
optical output elements. The first one is the output element that outputs fight 
of a given intensity among three or more different levels of intensity, including a 
5 state of being turned off for no illumination. The second one is the output 
element that outputs fight of one color among three or more different colors, 
including the state of being turned off. The third is the output element that 
outputs fight of a given bfinking mode among three or more different modes of 
bfinking, including the state of being turned off. The fourth is the output 

10 element that outputs turning fight of a given mode among three or more 
different modes of turning by rotating the fight source, including the state of 
being txirned off. The fifth is an output element that outputs fight of a given 
area size of fighting surface among three or more different area sizes, including 
the state of being turned off. The above five methods of optical output are 

15 referred to hereinafter as various methods of optical output. The various 
methods of optical output are thus regarded analogous to those described in the 
first exemplary embodiment. 

Storage 13032 stores mode data corresponding to the external information. 
Storage 13032 may be materiafized with a nonvolatile storage medium such as 

20 a hard disk, or even a nonvolatile memory device. 

ControUer 13033 gives a command to make optical output device 13031 
produce optical output only when a mode data included in the external 
information received by receiver 131 has a predetermined relation with the 
mode data stored in storage 13032. In addition, controUer 13033 regulates the 

25 optical output of optical output device 13031 having two or more optical output 
elements according to the mode data and the data value contained in the 
external information received by receiver 131. Although controUer 13033 is 
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normally materialized with software, it can be composed of a specially designed 
circuit (i.e., hardware). 

This information processing system operates in a manner which will be 
described hereinafter. Referring to Fig. 14, description is provided first of an 
5 operation of terminal 1301. 

(51401) Location data acquiring section 130112 obtains a location data. 

(51402) Pressure acquiring section 130111 determines whether or not it 
received an input of pressiore. The process advances to S1403 if it has an input 
of pressure, or the process moves up to S1404 if it has no data on pressure. 

10 (S1403) Pressure acquiring section 130111 generates a pressure data. The 
pressure data is composed of measurement result taken by one or more 
pressure sensors, and it is a data to be transmitted. When there are six 
pressure sensors, for example, pressure acquiring section 130111 performs an 
averaging process to obtain a mean value of the measured results from the six 

15 sensors. Pressure acquiring section 130111 also determines how the user holds 
terminal 1301 based on a number of sensors that detected the pressure. 
Pressure acquiring section 130111 may also perform a process of inferring the 
holding condition to generate a pressure data. To be more specific, pressure 
acqxiiring section 130111 determines that the user grabbed terminal 1301 with 

20 all fingers when five sensors detected pressures in value greater than zero. Or, 
pressure acquiring section 130111 determines that the user grasped terminal 
1301 naturally when four sensors detected pressures. Furthermore, pressure 
acquiring section 130111 determines that the user touched (or pushed) the 
information processing terminal with a finger or the like when only one sensor 

25 detected a pressure. Accordingly, pressure acquiring section 130111 generates 
a pressure data covering two data on how the terminal is held and a force of the 
pressure. Concretely, the number of sensors that indicate larger values than 
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zero represents the manner in which the terminal is held, and a mean value 
derived from a formula, "sum of the pressure values measured by the sensors" 
divided by "the number of sensors that indicate larger values than zero" 
represents the force of pressure. 
5 (S1404) External information composing section 130113 composes external 
information from the location data and/or the pressure data. This external 
information includes at least one data set having a combination of a mode data 
representing a kind of information and a data value for the mode. 

(S1405) Transmitter 113 transmits the external information composed in 
10 S1404. Although this external information is normally transmitted to repeater 
unit 12, it may be transmitted to optical output unit 1303 if there is no repeater 
unit. 

Although the external information is obtained without receiving a trigger 
according to Fig. 14, the above operation may be initiated by a trigger produced 
15 when a user of terminal 11 presses a start button or the like. Alternatively, 
the operation of obtaining the external information in S201 may be initiated 
when it receives a triggering signal from any of optical output unit 1303, 
repeater unit 12 and other devices. 

Referring to Fig. 15, description is provided next of an operation of optical 
20 output unit 1303. 

(S1501) Receiver 131 determines whether or not it received the external 
information. The process advances to S1502 if receiver 131 has received the 
external information, or the process remains in S1501 for waiting reception if it 
has not. 

25 (S1502) A number of counts "i" is substituted by 1 (one). 

(S1503) Controller 13033 determines whether or not the received external 
information contains an "i"-th data mode and its data value. The process 
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advances to Si 504 if it does, or the process moves up to S1507 if it does not. 

(51504) Controller 13033 obtains the "i'*-th data mode and the data value. 

(51505) Controller 13033 determines whether or not the "i"-th data mode has 
a predetermined relation with any of the data mode stored in storage 13032. 

5 The process advances to SI 506 if it has the relation, or the process moves up to 
S1508ifit does not. 

(51506) Controller 13033 determines a control parameter for optical output 
according to the "f'-th data mode and the data value. 

(51507) Optical output device 13031 produces optical output according to the 
10 control parameter determined in S1506. 

(51508) One is added to the number of counts "i". 

(51509) Controller 13033 determines whether or not it receives input of an 
end signal. It then terminates the process of optical output when it receives 
input of the end signal, or the process returns to S1503 if it does not. 

15 Although optical output unit 1303 remains not active until it receives the 
external information in Fig. 15, it may be rather designed to send directly or 
indirectly a command for urging any of terminal 1301 and repeater unit 12 to 
transmit the external information. 

In Fig. 15, controller 13033 insignificantly increases the number of counts "i" 

20 in S1508 after it determines a control parameter and produces an optical output 
according to a data value corresponding to every mode data. However, the 
above process may be so contrived as to skip S1508 after controller 13033 
determines the control parameter and produces optical output according to the 
data value corresponding to all of the mode data. Such contrivance is 

25 applicable to all relevant flowcharts shown in this descriptive document. It is 
noted as a matter of course that all the flowcharts described in this specification 
represent only some examples of operating processes. 
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Description is provided hereinafter of a concrete operation of the information 
processing system according to this exemplary embodiment. 

Terminal 1301 and optical output unit 1303 have regular hexahedral shapes 
(i.e., cubic shapes) respectively, as shown in Fig. 16. Terminal 1301 is provided 
5 with pressure sensor lllA disposed to each of the six surfaces for a total of six 
sensors lllA, and one unit of GPS receiver 130112A. Terminal 1301 
constructed as above obtains data of a structure shown in Fig. 17 by means of 
pressxxre data acquiring section 130111 including the pressvire sensors lllA. 
More concrete example of the pressure data is shown in Fig. 18. Terminal 

10 1301 also obtains location data including values of the GPS coordinate system 
(i.e., X-, Y- and Z-coordinates) by means of location data acquiring section 
130112 including the receiver 130112A. A concrete example of the location 
data is shown in Fig. 19. External information composing section 130113 gets 
a pressvire data to be transmitted based on the six pressure values. To be more 

15 specific, composing section 130113 calcxilates a value of data using a formula of 
"sum of the data" divided by "a number of data indicating larger values than 
zero". In this example, it obtains a value of 12.5 by calcxilating (0 + 0 + 20 + 5 
+ 5 + 20) / 4. It thus produces a pressure data showing "data mode- pressure 
data, ID: 1 and data value: 12.5". 

20 Accordingly, external information composing section 130113 composes two 
sets of record, each having a mode data, a data value and an ID, as shown in 
Fig. 20. In other words, the external information has a structxire having at 
least one set of record having "mode data", "data value" and "ID". The "ID" is 
information used to identify mode data, and therefore the "ID" may be replaced 

25 with "mode data". 

Transmitter 113 transmits the above external information to optical output 
unit 1303 by way of repeater imit 12. Receiver 131 in optical output unit 1303 
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receives the external information. 

Storage 13032 has "location data" and "pressure data" as the data mode 
stored therein. In this case, both records of the information shown in Fig, 20 
are used as the basis for optical control. Controller 13033 controls first optical 
5 output element 130311 according to the value of data mode of "location data", 
and second optical output element 130312 according to the value of data mode 
of "pressure data". First optical output element 130311 is composed of a blue 
LED, which illuminates brighter as a voltage appUed to it increases. Second 
optical output element 130312 is composed of a red LED, which also illuminates 

10 brighter as a voltage applied to it increases. Fig. 21 is a general exterior view 
of optical output unit 1303, and Fig. 22 is another view of the optical output 
unit 1303 showing how it gives optical output. This optical output unit 1303 
sets aside any record of data mode other than the "location data" and the 
"pressure data" if included in the received external information. 

15 In addition, optical output unit 1303 may have second location data acquiring 
section 13034 for obtaining a location data of optical output unit 1303. Second 
location data acquiring section 13034 is composed of the same GPS receiver as 
that of terminal 1301, for instance. Controller 13033 calculates a distance 
between terminal 1301 and optical output unit 1303 based on the location data 

20 received from terminal 1301 and another location data output by the second 
location data acquiring section 13034. Controller 13033 then controls an 
intensity of the optical output according to the distance. For instance, 
controller 13033 controls optical output unit 1303 in a manner so that optical 
output unit 1303 outputs higher intensity the more the two devices come close 

25 to each other. This method of optical control can softly transmit a data 
representing the distance between an individual carrying terminal 1301 and 
another individual holding optical output unit 1303. Accordingly, the system 
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can use any information other than the external information for control of the 
optical output. 

In addition, this system can be so contrived that it determines a direction 
along which terminal 1302 moves based on a pluraUty of location data and time 
5 recorded when the location data are taken. This directional information allows 
the user to determine whether terminal 1301 is coming closer to or moving 
away from optical output unit 1303. Optical output unit 1303 may be designed 
to control intensity of the optical output or color of the optical output based on 
the determination of this directional information. This system can also take 
10 advantage of the well-known technique of utilizing a terrestrial magnetic sensor 
or the Uke for determining the moving direction. 

Furthermore, controller 13033 outputs to second optical output element 
130312 a strength of force with which terminal 1301 is grasped. When this 
occxirs, second optical output element 130312 outputs the strength of grasping 
15 force as intensity of optical output. 

For instance, assume that two individuals in love are coming closer to each 
other, and one of them carrying terminal 1301 grasps the terminal 1301 
strongly. This causes the cubically shaped optical output unit 1303 to increase 
intensity of the optical output in both blue color (i.e., output of location data) 
20 and red color (i.e., pressure data) as a result of the above optical output function. 
The system can thus convey softly the one's desire of seeing the other. 

According to the present exemplary embodiment as described above, there is 
provided the communication system capable of transmitting plviral kinds of 
data from the terminal to the optical output unit so as to convey a number of 
25 information softly from one person to another. 

In this exemplary embodiment, location data and pressure data are selected 
as examples composing the external information. However, they can be 
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information of any kinds that represent certain conditions of a person carrjdng 
the terminal. 

Moreover, the optical output control illustrated above is an example which 
changes intensity of the optical output. However, it can be a different form 
5 such as those described in the first exemplary embodiment (any of the five 
methods of optical controD, and this appUes to aU of the exemplary 
embodiments. 

Although optical output device 13031 has two optical output elements, it may 
have three or more elements, or even one element. 
10 In this exemplary embodiment, the terminal obtains a location data by using 
the GPS system. However, it may use other method such as receiving 
transmission waves from base stations of mobile phone network to obtain the 
location data. Details of such techniques are not discussed here since they are 
the well-known arts. 

15 Furthermore, the system of this exemplary embodiment uses the location 
data to control the first optical output element, and the pressure data to control 
the second optical output element. However, the system may be made 
customizable as to which data to use for controlling any of the optical output 
elements. 

20 Moreover, the system uses mode data included in the external information 
received by optical output unit 1303 as the basis of the optical control only when 
a matching mode data is stored in storage 13032. In other words, the 
embodiment described here sets forth a condition that the mode data included 
in the external information matched with one of the mode data stored in 

25 storage 13032. However, the system may uses the mode data included in the 
external information as the basis of the optical control if it has a predetermined 
relation to one of the mode data stored in storage 13032. 
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(Third Exemplary Embodiment) 

Fig. 23 is a block diagram of an information processing system according to 
this exemplary embodiment. 
5 This information processing system has information processing terminal 1301, 
repeater unit 12 and optical output unit 2303. 

Optical output unit 2303 has third external information receiver 131 
(referred to as "receiver"), optical output device 13031, mode data storage 23032 
("storage") and optical output controller 23033 ("controller"). 
10 Storage 23032 stores therein optical output method identifiers for identifying 
^ methods of making optical output in a manner to correlate them with mode 
data. 

When mode data included in external information received by receiver 131 
has a predetermined relation with one of the mode data stored in storage 23032, 
15 controller 23033 gives a command to optical output device 13031 to make it 
produce optical output according to a method of optical output identified by an 
optical output method identifier corresponding to the mode data. 

Optical output unit 2303 operates in a manner which is described next with 
reference to Fig. 24. 

20 (S2401) Receiver 131 determines whether or not it received external 
information. The process advances to S2402 if receiver 131 has received 
external information, or the process remains in S2401 for waiting reception if it 
has not. 

(S2402) Controller 23033 substitutes 1 (one) for a number of counts "i". 
25 (S2403) Controller 23033 determines whether or not the received external 
information contains an "i"-th data mode and its data value. The process 
advances to S2404 if it does, or the process moves up to S2407 if it does not. 
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(52404) Controller 23033 obtains the "i"-th data mode and the data value. 

(52405) Controller 23033 determines whether or not the "i"-th data mode has 
a predetermined relation with any of the data mode stored in storage 23032. 
The process advances to S2406 if it has the relation, or the process moves up to 

5 S2408 if it does not. 

(52406) Controller 23033 determines a control parameter for optical output 
according to the "i"-th data mode and the data value. More particularly, 
controller 23033 makes this determination of control parameter in the following 
manner, for example. Storage 23032 stores therein an optical output control 

10 table. The optical output control table contains a plurality of optical output 
control records, each including "optical output element identifier" for identifying 
any of the optical output elements, "mode data", and "optical output method 
identifier" for identifying each method of producing optical output, for instance. 
Controller 23033 controls optical output of the optical output element identified 

15 by the "optical output element identifier" corresponding to the "i"-th record in 
the optical output control table stored in storage 23032 according to the method 
identified by the "optical output method identifier" given in the same record. 
In this instance, controller 23033 provides the "i"-th data value as a parameter 
to control the optical output. 

20 (S2407) The optical output element identified by the "optical output element 
identifier" in the above "i"-th record within optical output device 13031 
produces optical output according to the control parameter determined in 
S2406. 

(S2408) Controller 23033 adds 1 (one) to the number of counts "i". 
25 (S2409) Controller 23033 determines whether or not it receives input of an 
end signal. It terminates the process of optical output when it receives input of 
the end signal, or the process returns to the step of S2403 if it does not. 
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Although optical output unit 2303 remains not active until it receives the 
external information in Fig. 24, it may be rather designed to send directly or 
indirectly a command for urging any of terminal 1301 and repeater unit 12 to 
transmit the external information. 
5 Description is provided hereinafter of a concrete operation and the Uke of the 
information processing system according to this exemplary embodiment. 

Storage 23032 stores therein an optical output control table such as the one 
shown in Fig. 25. The optical output control table contains a pluraUty of 
optical output control records, each including "optical output element identifier", 

10 "mode data", and "optical output method identifier", as described in the above 
example. First optical output element 130311 and second optical output 
element 130312 are adapted to operation according to any of optical control 
methods identified by five kinds of optical output control method identifiers 
shown in Fig. 26. The data of Fig. 26 are stored in advance in storage 23032, 

15 for instance. "Optical output method identifiers" in Fig. 25 are selected out of 
the five kinds of optical output control method identifiers shown in Fig. 26. In 
other words, "mode data" and "optical output method identifier" shown in the 
table of Fig. 25 can be customized by setting "mode data and optical output 
method identifier setting panel" such as one illustrated in Fig. 27. Fig. 27 

20 shows an example of the panel and a menu displayed for customization of an 
optical output method identifier of the second optical output element 130312. 
Such a panel is provided in terminal 1301. 

Accordingly, controller 23033 controls the optical output based on "mode data" 
and "optical output method identifier" selected for each of one or more optical 

25 output elements and the external information received by receiver 131. 

To be more concrete, terminal 1301 transmits the external information shown 
in Fig. 20, for instance, to optical output unit 2303 via repeater unit 12. In this 
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instance, second optical output element 130311 indicates location information 
by means of turning light according to the location data (136, 110; 5). 

Additionally, optical output imit 2303 may also have a device for obtaining a 
location data (e.g., a GPS receiver) Hke that of the second exemplary 
5 embodiment. Controller 23033 calculates a distance between terminal 1301 
and optical output imit 2303 based on a location data obtained by optical output 
unit 2303 and another location data received from terminal 1301. Controller 
23033 then increases a turning speed of second optical output element 130312, 
for instance, as the distance becomes closer. Likewise, the turning speed is 

10 slow when the distance between terminal 1301 and optical output unit 2303 is 
far. This sort of control is achieved by changing a rotating speed of an optical 
reflector, to be more specific. 

Optical output unit 2303 also receives a pressure data of "12.5" in the 
external information shown in Fig. 20. Optical output of first optical output 

15 element 130311 is then controlled in a manner to blink according to the value of 
this "pressure data 12.5". More specifically, the larger the value of pressxire 
data is, the shorter the blinking intervals of Hght produced by first optical 
output element 130311 are. For instance, when the pressure data has a value 
of "X**, it turns the optical output on and off at intervals of "10/X". 

20 According to the present exemplary embodiment as described above, there is 
provided the commimication system capable of transmitting pliiral kinds of 
data from the terminal to the optical output unit so as to convey softly a 
number of information from one person to another. In addition, this exemplary 
embodiment can also provide the optical output unit capable of producing 

25 optical output according to a preference of the user, and adjustable to function 
of the terminal in obtaining information, by way of customizing the mode data 
and optical output method identifiers. 
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In this exemplary embodiment, the external information includes a location 
data and a pressure data. However, the external information can include any 
kind of data so long as it represents a condition or a state of the individual 
carrying terminal 1301. 
5 Although optical output device 13031 has two optical output elements, it may 
have three or more elements, or even one element. If there is only one optical 
output element, the optical output control table stored in storage 23032 is not 
required to include the attribute of "optical output element identifier" since the 
element to be lighted is known. 

10 Moreover, in this exemplary embodiment, controller 23033 in optical output 
unit 2303 has a table containing records, each of which includes "optical output 
element identifier, "mode data" and "optical output method identifier". 
However, the table may be managed in the repeater unit, so that the repeater 
unit performs the process of determining a control parameter using the table. 

15 In this case, the repeater unit transmits the determined control parameter as 
the external information to the optical output unit. When the optical output 
unit receives the control parameter, it simply produces optical output according 
to the control parameter. This can provide the optical output unit of a simple 
structure. This concept also appUes to all of the other exemplary embodiments 

20 discussed in this descriptive document. In other words, the repeater unit 
carries out the process (e.g., determination of control parameter, and the like) 
that is to be performed normally by the optical output unit, and the optical 
output unit thus fiinctions simply as a device to produce optical output. 

In addition, the system uses the external information received by optical 

25 output miit 2303 as the basis of the optical control only when the mode data 
received by optical output unit 2303 matches with one of the mode data stored 
in storage 23032. However, the system may uses the external information as 
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the basis of the optical control if the mode data of the external information has 
a predetermined relation to one of the mode data stored in storage 13032. The 
predetermined relation may be considered estabUshed if, for instance, a nxunber 
of mode data are grouped, and the mode data included in the external 
5 information belongs to a same group as the mode data stored in storage 23032. 
A variety of other relations are also considered available beside the above. 

(Fourth Exemplary Embodiment) 
Fig. 28 shows a conceptual diagram of an information processing system 
10 according to the foxurth exemplary embodiment. This information processing 
system has information processing terminal 2801 (hereafter referred to as 
"terminal"), repeater imit 12, optical output unit 2803 and input xmit 2804. 

Terminal 2801 is composed of a computer, which detects a signal carrying 
data input through input unit 2804 such as a keyboard. Terminal 2801 
15 calcxdates the number of incoming signals being input in a given period of time, 
and obtains an input speed data representing information on a speed of the 
incoming signals. In addition, it transmits external information containing the 
input speed data to repeater imit 12. 
Optical output unit 2803 ctmiulatively stores the external information 
20 including information received from the keyboard via repeater unit 12, and 
makes a historical record of the input speed data known to the outside by 
means of optical output. 

Input unit 2804 is a device such as a keyboard, a mouse and a remote 
controller for entering data. 
25 Fig. 29 shows a block diagram of this information processing system. 

. Terminal 2801 has external information acquirer 28011 ("acquirer"), 
originator identifier storage 112 ("storage") and first external information 
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transmitter 113 ("transmitter"). 

Acqiiirer 28011 has input signal receiving section 280111 ("receiving section"), 
input speed data generating section 280112 ("generating section") and external 
information composing section 280113 ("composing section"). 
5 Acquirer 28011 obtains external information. In this exemplary 
embodiment, the external information is composed of an input speed data 
representing information on speed of getting data signals from input unit 2804. 

Receiving section 280111 receives an input signal from input unit 2804. 
Receiving section 280111 is composed of hardware and software, for instance, to 
10 obtain the signal input through the keyboard- 
Generating section 280112 generates an input speed data, which is 
information representing a speed of incoming data, based on the input signal 
received by receiving section 280111. Although generating section 280112 is 
usually materialized with software, it may be composed of a specially designed 
15 circuit (i.e., hardware). 

Composing section 280113 composes external information containing the 
input speed data generated by generating section 280112. However, the 
external information can be of the same data as the input speed data. In this 
case, composing section 280113 is not required to perform any function, that is, 
20 "nop" ("not operative"). 

Optical output unit 2803 has third external information receiver 131 
("receiver"), external information storage 28031 ("storage"), optical output 
device 28032 and optical output controller 28033 ("controller"). 

Storage 28031 stores the external information received by receiver 131. A 
25 storage medixmi is used for storing the external information, although not 
shown in the figure. The storage medium is provided within storage 28031, for 
example. The storage mediimi may be a nonvolatile memory such as a hard 
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disk, a semiconductor memory and the like, or a volatile memory. Although 
storage 28031 is normally materialized with software for storing information, it 
can be composed of a specially designed circuit (i.e., hardware). 

Optical output device 28032 outputs hght according to a parameter. The 
5 parameter is determined based on one or more external information stored in 
storage 28031 and/or the external information received by receiver 131. 
Optical output device 28032 thus produces optical output in a manner so that 
the historical data of the received external information can be visually 
understood. 

10 Controller 28033 controls the optical output of optical output device 28032. 

To be more concrete, controller 28033 determines the parameter used for 

controlling the optical output of optical output device 28032 based on the one or 

more external information stored in storage 28031 and/or the external 

information received by receiver 131. 
15 The information processing system operates in a manner which is described 

hereinafter with reference to flowcharts. Description is provided first of an 

operation of terminal 2801 by using Fig. 30. 

(S3001) A timer, not shown in the figure, is set to 0 (zero). This timer makes 

counting independently of a variety of processes performed in terminal 2801. , 
20 (S3002) Receiving section 280111 determines whether or not there is a 

reception of input signal. If there is an input signal, it stores the input signal 

in a queue buffer, not shown in the figure. Receiving section 280111 checks 

this queue buffer regularly for presence of any data. 

(S3003) Receiving section 280111 obtains all input signals dehvered in a given 
25 period of time. More concretely, receiving section 280111 obtains all data in 

the queue buffer, and empties it. Alternatively receiving section 280111 may 

simply count a number of data in the queue buffer. 
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(53005) Generating section 280112 generates an input speed data based on 
data acquired in S3003 or the number of the data 

(53006) Transmitter 113 retrieves an originator identifier fi-om storage 112. 

(53007) Transmitter 113 also retrieves a repeater identifier used for 
5 identifying the repeater unit. The repeater identifier is stored beforehand in a 

storage though not shown in the figure. The repeater identifier is the data 
necessary to communicate with repeater unit 12, and it may be an IP address of 
repeater unit 12, for instance. 

(53008) Transmitter 113 transmits the external information and the 
10 originator identifier to repeater unit 12 identified by the repeater identifier. 

(53009) The process is put in pause until the number of counts, which is 
being made independently by the timer, reaches a predetermined value ("n"). 

(53010) Acquirer 28011 determines whether or not it receives an end signal. 
The process is terminated when it receives the end signal, or the process 

15 returns to the step of S3001 if it does not. 

The processes of obtaining the external information in S3001 et seq. are 

initiated without receiving any trigger according to the flowchart of Fig. 30. 

However, the above processes may be initiated by a trigger produced when a 

user of terminal 2801 presses a start button or the like. Alternatively, the 
20 processes of obtaining the external information in S3001 et seq. may be 

initiated when terminal 2801 receives a triggering signal fi:om any of optical 

output unit 2803, repeater unit 12 and other devices. 

Description is provided next of an operation of optical output xmit 2803 by 

referring to Fig. 31. 

25 (S3101) Receiver 131 determines whether or not it has received the external 
information. The process advances to S3102 if it has received the external 
information, or the process remains in S3 101 if it has not. 
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(53102) Storage 28031 stores the external information received in S3101. 

(53 103) Controller 28033 reads all of the external information (i.e., a 
historical data) stored in storage 28031. 

(53104) Controller 28033 determines a control parameter for use in optical 
5 control based on the historical data obtained in S3 103. 

(53105) Optical output device 28032 outputs light according to the control 
parameter determined in S3102. 

(53 106) Controller 28033 determines whether or not it received an end signal 
from the outside. The process returns to S3 101 if it has not received the end 

10 signal, or the process is terminated if it has received the end signal. In other 
words, the optical output is terminated and the hght goes off upon reception of 
the end signal. 

Although optical output unit 2803 remains not active until it receives the 
external information in Fig. 31, it may be rather designed to send directly or 
15 indirectly a command for urging any of terminal 2801 and repeater xmit 12 to 
transmit the external information. 

Fiurthermore, controller 28033 is illustrated in Fig. 31 as controlling the 
optical output of optical output device 28032 according to one or more external 
information stored in storage 28031. However, controller 28033 may control 
20 the optical output of optical output device 28032 based on both the one or more 
external information stored in storage 28031 and another external information 
received by receiver 131. In other words, storage 28031 may store the external 
information at any timing before and after producing the optical output. 

Description is provided hereinafter of a concrete operation and the like of the 
25 information processing system according to this exemplary embodiment. 

Storage 28031 stores therein a historical log of the external information (a 
historical data) such as one shown in Fig. 32. The historical data is composed 
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of records including external information and time when the external 
information has been transmitted. The historical data shown in Fig. 32 
includes the external information transmitted to optical output unit 2803 in a 
time period of 9:01 and 10:00. 
5 Controller 28033 reads the above external information, and controls the 
optical output in a manner so that changes in value of the external information 
are visually recognizable. According to Fig. 32, the input speed data obtained 
in terminal 2801 show gradual increase. Therefore, optical output unit 2803 
illuminates with stronger intensity, the closer it is toward the right side of its 

10 cubic body as shown in Fig. 33. Optical output unit 2803 has a cubic body, and 
illumination of the left side represents an input speed data of the past, and the 
closer it is to the right side, the more recent the input speed data. 

Optical output device 28032 of optical output unit 2803 may be constructed of 
display 28032A having six faces (e.g., a hquid crystal display) as shown in Fig. 

15 34, or it may have such a structxire as illustrated in Fig. 35. When optical 
output device 28032 is composed of display 28032A, difTerences in intensity of 
the hght are vaguely shown to the eyes with gradation, for instance as 
illustrated in Fig. 34. The structure shown in Fig. 35 has partitions formed at 
regular intervals inside the cubic body, and LED 28032B is disposed within 

20 each space between the partitions. Controller 28033 controls luminous 
intensity of the individual LED's 28032B between the partitions according to 
the historical data. More specifically, luminous intensity of LED 28032B1 at 
the right end is determined according to the latest external information when it 
is illuminated. The partitions prevent hght fi:om coming through into the 

25 adjoining spaces. 

According to this exemplary embodiment as described above, terminal 2801 
continuously transmits to optical output unit 2803 the information representing 
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speed of data being input from input unit 2804. Optical output unit 2803 
produces the optical output vaguely to thus convey softly a working manner of a 
person using terminal 2801 to another person carrying optical output imit 2803. 
If the person using the terminal 2801 is a husband at work, and another person 
5 carrying the optical output unit 2803 is his wife, for example, the manner in 
which the husband is working is transmitted to the wife vaguely. As a result, 
it may make the wife feel inclined to prepare delicious dinner and wait for him. 
Because of this feature of the system to convey the manner of working vaguely, 
it can keep good commimications between specific individuals. 
10 In this exemplary embodiment, data of input speed are transmitted and 
optically output continuously. However, the system may be so altered as to 
make the optical output based on a value of single input speed data. In this 
case, storage 28031 is not necessary in the optical output unit. 

15 (Fifth Exemplary Embodiment) 

Fig. 36 shows a block diagram of an information processing system according 
to this exemplary embodiment. This information processing system has 
information processing terminal 3601 (hereafter referred to as "terminal"), 
repeater unit 12 and optical output imit 13. Ibrminal 3601 has external 

20 information acquirer 36011 ("acquirer"), originator identifier storage 112 
("storage") and first external information transmitter 113 ("transmitter"). 

Acquirer 36011 has CPU operating rate acquiring section 360111 ("acquiring 
section") and external information composing section 360112 ("composing 
section"). 

25 Acquiring section 360111 obtains an operating rate of CPU in terminal 3601. 
An operating rate of the CPU is usually expressed by any numerical value 
between 0 (%) and 100 (%). Because the CPU operating rate is obtained by 
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using the presently known technique such as one provided in the UNIX- OS, 
description of it is not given here in detail. Although acqxiiring section 360111 
is materialized normally with software, it may be composed of hardware. 
Terminal 3601 is an electrical apparatus provided with a CPU, and typical 
5 terminal 3601 is a computer. 

Composing section 360112 composes external information by using a CPU 
operating rate obtained via acquiring section 360111. Although composing 
section 360112 is materiaUzed normally with software, it may be composed of 
hardware. 

10 Referring to Fig. 37, description is provided hereinafter of an operation of 
terminal 3601 constituting this information processing system. 

(53701) Acquirer 36011 determines whether or not it has received a start 
signal for initiating the process of composing and transmitting external 
information. The process advances to S3702 when it has received the start 

15 signal, or the process remains in S3701 if it has not received the start signal. 
The start signal may be generated when a user presses a start button, or it may 
be transmitted from outside (i.e. any of optical output unit 13, repeater unit 12 
and another device, for example). 

(53702) Acquiring section 360111 obtains a CPU operating rate of terminal 
20 3601. 

(53703) Composing section 360112 composes external information from the 
CPU operating rate acquired in S3702. 

(53704) Transmitter 113 retrieves an originator identifier from storage 112. 

(53705) Transmitter 113 retrieves a repeater identifier representing a data 
25 for identifying a repeater xmit. The repeater identifier is stored beforehand in 

a storage though not shown in the figvire. 

(53706) Transmitter 113 transmits the external information and the 
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originator identifier to repeater unit 12 identified by the repeater identifier. 

(S3707) Acqxiirer 36011 determines whether or not it has received an end 
signal. The process is terminated if it has received an end signal, or the 
process returns to S3702 if it has not. 
5 Since repeater unit 12 and optical output unit 3 operate in the same manner 
as those of the first exemplary embodiment, their details are omitted. 

According to this exemplary embodiment as described above, the CPU 
operating rate of terminal 3601 is transmitted to optical output xmit 13, which 
in turn produces optical output vaguely. As a result, the system softly conveys 

10 a pseudo-state of working condition of an individual using terminal 3601 to 
another individual who carries optical output unit 13. 

An interface used to obtain the CPU operating rate is publicly opened 
through the ordinary data processors (e.g., computers and operating systems). 
Therefore, this system can be achieved with a simpler architecture than that 

15 described in the foxirth exemplary embodiment which acquires a speed of data 
input fi-om input unit 2804 such as a keyboard. That is, although the CPU 
operating rate is a data representing the pseudo-state of working condition, this 
pseudo-state of work being performed by an individual using terminal 3601 can 
be conveyed softly to another individual carrying optical output unit 13 with the 

20 above simpler architecture. 

According to this exemplary embodiment, optical output unit 13 changes its 
optical output whenever it receives data of CPU operating rate one by one. 
However, optical output xmit 13 may be designed to receive continuously 
transmitted data on the CPU operating rate, and to produce optical output 

25 based on a data representing a plurahty of CPU operating rates (i.e., historical 
data). An architecture and process in this case are precisely analogous to 
those of the fourth exemplary embodiment. In other words, the system 
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reqxures external information storage 28031 in this case. 

(Sixth Exemplary Embodiment) 

Fig. 38 shows a block diagram of an information processing system according 
5 to the sixth exemplary embodiment. This information processing system has 
information processing terminal 3801 (hereinafter "terminal"), repeater xmit 12 
and optical output unit 3803. 

Terminal 3801 has external information acquirer 38011 ("acquirer"), 
originator identifier storage 112 ("storage") and first external information 
10 transmitter 113 ("transmitter^'). 

Acquirer 38011 has positional data acquiring section 380111 ("acquiring 
section") and external information composing section 380112 ("composing 
section"). 

Acquiring section 380111 obtains a positional data representing information 
15 on a place where terminal 3801 is present. Acquiring section 380111 is 
materiaHzed by such means that receives a radio signal from an FRID tag in 
which positional data is stored, for instance. However, acquiring section 

380111 may be composed of any other means as long as it can obtain a 
positional data. For instance, a radio communication means capable of 

20 acquiring a positional data through wireless communications using Bluetooth is 
considered suitable as an alternative means. 

Composing section 380112 composes external information by taking the 
positional data obtained through acqxuring section 380111, Composing section 

380112 can be comprised of hardware although it is usually materialized with 
25 software. 

Optical output unit 3803 has third external information receiver 131 
("receiver"), optical output device 132, map data storage 38031 ("storage"), 
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distance calculator 38032 ("calculator") and optical output controller 38033 
("controUer"). 

Storage 38031 stores a map data representing information on a map. 
Although storage 38031 is normally materialized with a nonvolatile memory 
5 such as a hard disk, an optical disk and the like, it may be made of a volatile 
storage mediimi. 

Calculator 38032 calculates a distance between terminal 3801 and optical 
output unit 3803 based on the external^ information (i.e., positional data) 
received by receiver 131 and the map data stored in storage 38031. Although 
10 calculator 38032 is materialized normally with software, it may be composed of 
hardware. 

Controller 38033 controls an optical output of optical output device 132 
according to the distance calculated by calculator 38032. Although controller 
38033 is materiaUzed normally with software, it may be composed of hardware. 
15 This information processing system operates in a manner which will be 
described hereinafter. Description is provided first of an operation of terminal 
3801 with reference to Fig. 39. 

(53901) Acquiring section 380111 determines whether or not it has received a 
signal including a positional data. The process advances to S3902 when it has 

20 received the signal, or the process remains in S3901 if it has not received the 
signal. 

(53902) Acquiring section 380111 picks out the positional data fi-om the signal 
received in S3901. 

(53903) Composing section 380112 composes external information by using 
25 the positional data obtained in S3902. 

(53904) Transmitter 113 retrieves an originator identifier fi-om storage 112. 
(S3904) Transmitter 113 obtains a repeater identifier representing 
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information for identifying a repeater unit. The repeater identifier is stored 
beforehand in a storage though not shown in the figure. 

(53905) Transmitter 113 transmits the external information and the 
originator identifier to repeater imit 12 which is identified by the repeater 

5 identifier. 

(53906) Acquirer 38011 determines whether or not it has received an end 
signal. Acquirer 38011 terminates the process if it has received the end signal, 
or returns to S3901 if it has not. 

The process of obtaining the external information is carried out without 
10 receiving any trigger according to the flowchart of Fig. 39. However, the above 
process may be initiated by a trigger produced when a user of terminal 3801 
presses a start button or the like. Alternatively, the process of obtaining the 
external information in 3901 may be initiated when terminal 3801 receives a 
triggering signal from any of optical output unit 3803, repeater unit 12 and 
15 other devices. 

Description is provided next of an operation of optical output unit 3803 by 
referring to Fig. 40. 

(54001) Receiver 131 determines whether or not it has received the external 
information. The process advances to S4002 if it has received the external 

20 information, or the process remains in S4001 if it has not. 

(54002) Calculator 38032 retrieves a map data stored in storage 38031. 

(54003) Calculator 38032 calculates a distance between terminal 3801 and 
optical output unit 3803 based on the map data retrieved in S4002 and the 
external information (i.e., positional data) received in S4001. 

25 (S4004) Controller 38033 determines a control parameter for use in the 
optical control based on the distance calcidated in S4003. 

(S4005) Optical output device 132 outputs fight according to the control 
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parameter determined in S4004. 

(S4006) Controller 38033 determines whether or not it has received an end 
signal from the outside. The process returns to S4001 if it has not received the 
end signal, or the process is terminated if it has received the end signal. In 
5 other words, the optical output is terminated and the hght goes off upon 
reception of the end signal. 

In Fig. 40, optical output unit 3803 remains not active until it receives the 
external information. However optical output unit 3803 may be rather 
designed to send directly or indirectly a command for urging any of terminal 
10 3801 and repeater unit 12 to transmit the external information. 

Description is provided hereinafter of a concrete operation and the like of the 
information processing system in this exemplary embodiment. 

Assimie that terminal 3801 in this embodiment here is a mobile phone with a 
function of receiving data of an RFID tag. When train 4101 running on a 
15 railway line "X" of ABC Railway Company stops at one train station, as shown 
in Fig. 41, information processing unit 4102 provided in the platform transmits 
a station identifier representing information for identifying the train station to 
an IR module inside the train 4101. A mobile phone reads information on the 
RFID tag in the train. The station identifier is thus transmitted in this 
20 manner to repeater imit 12 from the mobile phone, although not shown in the 
figure, inside train 4101. The station identifier may be a data denoting "A 
station", for example. 

Storage 38031 stores "distance management table for X"Une of ABC Railway 
Company" shown in Fig. 42. The distance management table includes a 
25 pluraHty of information, each including "station identifier" and "distance" from 
one station identified by a first station identifier. Storage 38031 separately 
stores a data representing a station nearest to the place where the optical 
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output unit 3803 is located. Assume now that storage 38031 stores a station 
identifier of "D station" which is the nearest station. 

In the system of the above architecture, terminal 3801 transmits external 
information including a positional data of "A station" to optical output unit 3803 
5 via repeater imit 12. Calculator 38032 then calculates a distance between "A 
station" included in the external information and the nearest "D station" by 
using the distance management table. In this example, the distance is 
calculated as "8.4km - 0km = 8.4km". 
Next, controller 38033 determines a parameter for optical control based on 
10 the distance calculated as above. Optical output device 132 vaguely shows a 
state of the user of terminal 3801 by changing intensity of light. Controller 
38033 determines the intensity of light according to the parameter. Here, 
controller 38033 uses the following formula to determine the intensity of light- 
Intensity of light = "n" / computed distance. 
15 In other words, the shorter the distance to optical output device 132 is, the 
higher intensity of hght it generates. 

Accordingly, the system conveys to an individual in fi-ont of optical output 
xuiit 3803 whether another individual carrying terminal 3801 is getting closer 
to the optical output imit 3803 or farther away firom it. 
20 According to this exemplary embodiment as described above, optical output 
unit 3803 outputs hght softly to visuahze the state in which the user of 
terminal 3801 is coming closer to optical output unit 3803 according to the 
positional data transmitted fi'om terminal 3801 to optical output unit 3803. 
In this exemplary embodiment, although optical output device 132 is 
25 illustrated as having one optical output element, it may be provided with two or 
more elements. Two or more optical output elements can be controlled in the 
like manner and method as described in the previous exemplary embodiments. 
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In this exemplary embodiment, the process of calculating a distance from the 
positional data is carried out in optical output vinit 3803. However, this 
process of calculating the distance from the positional data may be performed in 
one of information processing unit 4102 and repeater xmit 12. In this case, one 
5 of information processing unit 4102 and repeater unit 12 is provided with 
equivgJents of storage 38031 and calculator 38032. Hence the optical output 
unit receives a result (i.e., distance data) calculated by the calculator as 
external information from the repeater unit or the like, and produces optical 
output according to the external information. 

10 In addition, this system can make the user know whether terminal 3801 is 
getting closer to optical output unit 3803 or getting away from it, when optical 
output unit 3803 receives a plurahty of positional data from terminal 3801. 
Optical output unit 3803 may also be designed to distinguish between "getting 
closer" and "getting away", and to use it to control the optical output. In other 

15 words, it outputs Hght of "warm colors" when getting closer, and Hght of "cold 
colors" when getting away, for instance. It then produces the optical output of 
"bright red" when terminal 3801 comes to a very close distance, and "deep blue" 
when the distance becomes too far away. The system operated in this manner 
can convey a positional relation between the two devices more precisely. 

20 

(Seventh Exemplary Embodiment) 

Fig. 43 shows a block diagram of an information processing system according 
to the seventh exemplary embodiment. This information processing system 
has information processing terminal 4301 (hereinafter referred to as "terminal"), 
25 repeater unit 12 and optical output unit 13. 

Terminal 4301 has external information acquirer 43011 ("acqxiirer"), 
originator identifier storage 112 ("storage") and first external information 



50 

transmitter 113 ("transmitter"). 

Acquirer 43011 has heart rate data acquiring section 430111, body 
temperature data acquiring section 430112, blood-sugar data acquiring section 
430113, blood pressure data acquiring section 430114 and health condition data 
5 acquiring section 430115. Every one of these components is referred to as 
acquiring section, and they are distinguished by the reference nimierals in the 
following description. Acquirer 43011 also has external information composing 
section 430116 ("composing section"). 
Acquiring section 430111 obtains a heart rate data representing information 

10 on cardiac rate. Acqxuring section 430112 obtains a body temperature data 
representing information on body temperature. Acquiring section 430113 
obtains a blood-sugar data representing information on blood-sugar. Acquiring 
section 430114 obtains a blood pressure data representing information on blood 
pressure. Commercially available apparatuses such as electronic health 

15 checkers are reaUzed as devices capable of obtaining heart rate data, body 
temperat\u*e data, blood-sugar data and blood pressvire data, and techniques 
and methods of obtaining the above -said data are a well known. Detailed 
description on how to obtain the heart rate data, body temperatiure data, 
blood-sugar data and blood press\u:e data is therefore omitted here. 

20 Acquiring section 430115 generates a health condition data representing 
information, which indicates a general health condition, based on all or a part of 
the data obtained by acquiring section 430111, acquiring section 430112, 
acquiring section 430113, acquiring section 430114, and the hke. Although 
acqviiring section 430115 is materiahzed usually with software, it may be 

25 composed of a specially designed circuit (i.e., hardware). 

Composing section 430116 composes external information to be transmitted 
to repeater unit 12 based on all or a part of data obtained by acqviiring section 



51 

430111, acquiring section 430112, acquiring section 430113, acquiring section 
430114 and acquiring section 430115. Although composing section 430116 is 
usually materiaUzed with software, it may be composed of a specially designed 
circuit (i.e., hardware). 
5 Terminal 4301 operates in a manner which is described hereinafter with 
reference to Fig. 44. 

(S4401) Acquirer 43011 determines whether or not it has received input of a 
command urging it to obtain external information. The process advances to 
S4402, if it has received the input, or the process remains in S4401 if it has not. 
10 (S4402) Acquiring section 430111 obtains a heart rate data. 

(54403) Acquiring section 430112 obt£uns a body temperature data. 

(54404) Acquiring section 430113 obtains a blood-sugar data. 

(54405) Acquiring section 430114 obtains a blood pressxire data. 

(54406) Acqxiiring section 430115 generates a health condition data based on 
15 the data obtained in the steps of S4402 to S4405. 

(54407) Composing section 430116 composes external information based on 
the data obtained in the steps of S4402 to S4406. 

(54408) Transmitter 113 retrieves an originator identifier from storage 112. 

(54409) Transmitter 113 retrieves a repeater identifier representing a date 
20 used to identify the repeater unit. The repeater identifier is stored beforehand 

in a memory, though not shown in the figxire. 

(54410) Transmitter 113 transmits the external information and the 
originator identifier to repeater unit 12 identified by the repeater identifier. 

According to Fig. 44, although the process of obtaining the external 
25 information is carried out according to an input of the user, commanding the 
obtaining process, it may be initiated without receiving any trigger. In this 
case, terminal 4301 is placed in a hospital, for instance, and optical output unit 
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13 periodically produces an output indicating a health condition of a 
hospitahzed patient. 

Repeater unit 12 and optical output unit 13 operate in the like manner as 
those of the first exemplary embodiment, and their details are therefore 
5 omitted. 

This information processing system operates in a manner which is described 
hereinafter more concretely. This information processing system has terminal 
4301 (i.e., electronic health checker), repeater unit 12 and optical output unit 13, 
as shown in Fig. 45, and they transmit and receive information individually by 

10 the ordinary communications method or the broadcasting method. 

Terminal 4301 obtains a heart rate data, a body temperature data, a 
blood-sugar data and a blood pressure data, as described above. Acqxiiring 
section 430115 is provided with scores, each corresponding to a range of values 
of the heart rate data and the like, as shown in Fig. 46. Acquiring section 

15 430115 siuns up all scores corresponding to individual values of the heart rate 
data, the body temperature data, the blood-sugar data and the blood pressure 
data obtained in the steps of S4402 to S4405 to determine a health condition 
data. Description is given now on an example in which the heart rate data 
shows "78", the body temperature data "36.5", the blood-sugar data "80" and the 

20 blood pressure data "133 over 70". Scores corresponding to the heart rate data, 
the body temperature data, the blood-sugar data and the blood pressure data 
are "10", "25", "25" and "25" respectively, for a total score of "85". This total 
score of "85" represents a health condition data. The numerical value is a level 
indicating how healthy the entire body is on the basis of 100 points. The 

25 methods and processes of obtaining scores corresponding to the various data 
(e.g., heart rate data) and calculating the health condition data discussed above 
are illustrative and not restrictive, and there are still other methods to obtain 
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the scores and the health condition data. 

Composing section 430116 composes external information based on all or a 
part of the heart rate data, the body temperature data, the blood-sugar data, 
the blood pressture data and the health condition data. Fig. 47 shows an 
5 example of the composed external information. In Fig. 47, although the 
external information includes tagged data, the data layout and data structure 
of the external information are not specifically Umited to it. 

The above external information is transmitted to optical output unit 13 via 
repeater unit 12. Optical output unit 13 produces optical output according to 
10 all or a part of the received external information. The five kinds of optical 
output methods disclosed in the previous exemplary embodiments are used for 
this optical output. However, any other method may be used as long as it has 
an optical form capable of conveying the condition softly. 
According to the present exemplary embodiment as described above, there is 
15 provided the communication system capable of transmitting information 
relating to a health condition of a human body fi'om terminal 4301 to optical 
output unit 13, and thereby it conveys softly the health information of an 
individual who transmits the information to another individual who receives 
the information. 

20 Description is provided of practical examples of using the system of this 
exemplary embodiment. Assume that an aged mother has terminal 4301, and 
a devoted child has optical output unit 13. The mother takes a measurement 
of blood pressure and the like several times a day, and transmits her health 
condition to the child. The child can learn the headth condition of the mother 

25 imphcitly through soft optical output. 

In another example, two individuals in love with each other have terminal 
4301 and optical output unit 13 respectively. In this case, a body temperature 
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data of one of them can be transmitted to optical output unit 13 of the other. 
Optical output unit 13 then outputs hght according to the body temperature to 
convey the intense feehng toward the lover. 

In this exemplary embodiment, terminal 4301 is illustrated as having a shape 
5 of an ordinary electronic health checker as shown in Fig. 45. However, the 
shape can be a cubic configuration (i.e., regular hexahedral shape) and the like, 
and this is not restrictive. Terminal 4301 of a cubic shajpe can be grasped 
easily, and it is more useful if it can transmit "a heart rate data", "a body 
temperatxire data" and the like when it is simply grasped. That is, when the 

10 terminal of cube shape is grasped firmly, it senses a heart rate and a body 
temperatvire of the person who grasps it. The terminal then transmits an 
emotional uplift and warmth of the person to the optical output imit, which in 
tvirn softly produces optical output accordingly. 

In this exemplary embodiment, although optical output device 13 is 

15 illustrated as having one optical output element, it may be provided with two or 
more elements. Two or more optical output elements can produce optical 
output for a plurality of data such as "heart rate data", "body temperatiure data" 
"health condition data" and the like. 

Furthermore, description is provided of this exemplary embodiment as 

20 sending and receiving the heart rate data, the body temperature data, the 
blood-sugar data, the blood pressure data and the health condition data. 
However, it may need to send and receive only one or more of these data. 
Moreover, the system may be adapted for sending and receiving other kinds of 
measurable data of a human body, similar data on any animal such as a body 

25 fat ratio and the like. 

(Eighth Exemplary Embodiment) 
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Fig. 48 shows a block diagram of an information processing system according 
to the eighth exemplary embodiment. This information processing system has 
information processing terminal 4801 (hereafter referred to as "terminal"), 
repeater unit 12 and optical output unit 13. 
5 Terminal 4801 has external information acquirer 48011 ("acquirer"), 
originator identifier storage 112 ("storage") and first external information 
transmitter 113 ("transmitter"). 

Acquirer 48011 has pH data acquiring section 480111 ("acquiring section") 
and external information composing section 480112 ("composing section"). 
10 Acquiring section 480111 measures a pH value of terminal 4801. Since 
acquiring section 480111 can be composed by using the known technique, its 
details is skipped here. 

Composing section 480112 composes external information based on the pH 
value measured by acquiring section 480111. 
15 Terminal 4801 operates in a manner which is described hereinafter with 
reference to a flowchart of Fig. 49, 

(54901) Acqviiring section 480111 obtains a pH value of terminal 4801. 

(54902) Acquirer 48011 retrieves another pH value stored in advance in 
composing section 480112. This value here is called "a normal pH value" for 

20 the sake of convenience. 

(54903) Acquirer 48011 determines whether or not there is a difference of a 
predetermined value or greater between the pH value obtained in S4901 and 
the normal pH value retrieved in S4902. The process advances to S4904 if the 
difference is equal to or greater than the predetermined value, or the process 

25 returns to S4901 if it is. 

(54904) Composing section 480112 composes external information based on 
the pH value obtained in S4401. 
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(54905) Transmitter 113 retrieves an originator identifier fi*om storage 112. 

(54906) Transmitter 113 retrieves a repeater identifier representing 
information for identifying a repeater unit. The repeater identifier is stored in 
advance in a memory, although not shown in the figure. 

5 (S4907) Transmitter 113 transmits the external information and the 
originator identifier to repeater unit 12 which is identified by the repeater 
identifier. 

(54908) Acquirer 48011 determines whether or not it has received an end 
signal. The process is terminated if it has received the end signal, or the 

10 process advances to S4909 if it has not. 

(54909) The process enters into a waiting period of a given time. 

The process of obtaining the pH value is carried out without receiving any 

trigger according to Fig. 49. However, the above process may be initiated by a 

trigger produced when a user of terminal 4801 presses a start button or the like. 
15 Alternatively, the process of obtaining the pH value in S4901 may be initiated 

when terminal 4801 receives a triggering signal firom any of optical output unit 

13, repeater unit 12 and other devices. 
According to Fig. 49, terminal 4801 compares the obtained pH value with the 

normal pH value, and transmits the obtained pH value to optical output unit 13 
20 by way of repeater unit 12 when the difference is equal to or greater than the 

predetermined value. However, terminal 4801 may transmit the obtained pH 

value unconditionally to optical output unit 13. 

The information processing system of this exemplary embodiment operates in 

a manner as described hereinafter. Terminal 4801 of this information 
25 processing system has a function of measuring a pH value as described above. 

Usually, a pH value of terminal 4801 changes substantially, if it is licked. This 

act of Ucking causes terminal 4801 to transmit the pH value to optical output 
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xmit 13 for making optical output. Optical output unit 13 softly outputs light 
according to the pH value taken when being licked. 

According to this exemplary embodiment as described above, terminal 4801 
transmits the external information including the pH value to optical output 
5 imit 13. As a result, optical output unit 13 visually produces optical output 
softly to indicate the fact that a user of terminal 4801 hcks the terminal 4801 
and the measured pH value. This ftinction, if used between two specially 
related individuals, can optically convey softly an expression of one's affections 
by way of licking. 

10 When terminal 4801 is used for a pet animal, it transmits a pH value taken 
when Ucked by the pet to optical output unit 13, which in turn displays it softly 
with hght. In other words, it can impUcitly convey a health condition of the 
pet. 

In addition, terminal 4801 is used for a baby, a lovely act of the baby of Ucking 
15 terminal 4801 is optically conveyed softly to grandparents in a remote location 
or parents in another remote location in a given circumstance. The system can 
thus provide the grandparents and the Uke with pleasing and relief 

(Ninth Exemplary Embodiment) 
20 Fig. 50 shows a block diagram of an information processing system according 
to this exemplary embodiment. This information processing system has 
information processing terminal 5001 (hereinafter referred to as "terminal"), 
repeater unit 12 and optical output unit 13. 
Terminal 5001 has external information acquirer 50011 (hereinafter 
25 "acquirer"), originator identifier storage 112 ("storage") and first external 
information transmitter 113 ("transmitter"). 
Acquirer 50011 has angle data acquiring section 500111 ("acquiring section") 
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and external information composing section 500112 ("composing section"). 

Acquiring section 500111 obtains an angle data representing information on 
an angle of terminal 5001. The angle data is a change in horizontal angle (i.e., 
incHnation), for instance. The angle data can be an angular rate, or it can also 
5 be a data of absolute angle instead of the change in horizontal angle. 
Acquiring section 500111 may be achieved with a gyrocompass, for instance. 
Or, the acquiring section 500111 may be composed of a clinometer. Since both 
the gyrocompass and the chnometer are prior art devices, detailed descriptions 
are skipped here. The gyrocompass for use as acquiring section 500111 can be 
10 any of a mechanical gyrocompass and an optical gyroscopic compass. 

Composing section 500112 composes external information based on the angle 
data taken by acqxiiring section 500111. 

Terminal 5001 operates in a manner as described hereinafter with reference 
to Fig. 51. 

15 (S5101) Acquiring section 500111 determines whether or not it has detected a 
change in angle. The process advances to S5102 if it has detected a change in 
angle, or the process remains in S5101 if it has not. 

(55102) Acquiring section 500111 obtains an angle data. 

(55103) Composing section 500112 composes external information based on 
20 the angle data acquired in S5102. 

(55104) Transmitter 113 retrieves an originator identifier fi-om storage 112. 

(55105) Transmitter 113 retrieves a repeater identifier representing 
information for identifying a repeater unit. The repeater identifier is stored in 
advance in a memory device, though not shown in the figure. 

25 (S5106) Transmitter 113 transmits the external information and the 
originator identifier to repeater unit 12 identified by the repeater identifier. 
(S5107) Acquirer 50011 determines whether or not it has received an end 
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signal. The process is terminated if it has received an end signal, or the 
process retxirns to S5101 if it has not. 

According to Fig. 51, terminal 5001 obtains the angle data upon detection of 
the change in angle as a trigger. However, terminal 5001 may obtain the angle 
5 data and transmit it to the optical output unit without using giny trigger. 
Alternatively, terminal 5001 may obtain the angle data and transmit it to the 
optical output unit when it receives a triggering signal from any of optical 
output unit 13, repeater unit 12 and other devices. 
The information processing system according to this exemplary embodiment 

10 operates in a manner which is described hereinafter with reference to Fig. 52. 
Terminal 5001 of this information processing system has a cubic shape. 
Assume that a user of terminal 5001 holds and shakes the cubic shape terminal 
5001. When this happens, terminal 5001 detects an angle data caused by the 
shaking, composes external information by taking the angle data, and 

15 transmits the external information to optical output unit 13. 

According to this exemplary embodiment as described above, terminal 5001 
transmits a degree of shaking motion to optical output unit 13 when it is 
shaken, and optical output unit 13 outputs Ught to softly show intensity of the 
shaking motion. Assume an example that one of individuals in love has 

20 terminal 5001, and another individual has optical output unit 13. One way of 
using this system in this instance is that the one holding terminal 5001 convey 
her/his desire of seeing the other by shaking terminal 5001. The other having 
optical output unit 13 can learn softly that the loved one wishes to see him/her. 
In this exemplary embodiment, although acquiring section 500111 primarily 

25 obtains information on change in angle, it may be designed to obtain an 
absolute angle of terminal 5001, so that a change in the angle can be calculated 
in repeater unit 12 or the like. In other words, terminal 5001 can have a 
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simple structure to obtain the angle, and it transmits the angle data to repeater 
unit 12. Repeater unit 12 calctdates a change in the angle based on a plurahty 
of angle data on the time series. Repeater unit 12 then computes a data 
indicating that terminal 5001 is shaken, and transmits the data to optical 
5 output unit 13. Optical output unit 13 thus produces optical output according 
to the data. This system can simplify the structure of terminal 5001. 

(Tenth Exemplary Embodiment) 

Fig. 53 shows a block diagram of an information processing system according 
10 to this exemplary embodiment. This information processing system has 
information processing terminal 5301 (hereinafter referred to as "terminal"), 
repeater unit 12 and optical output unit 13. 

Terminal 5301 has external information acquirer 53011 ("acquirer"), 
originator identifier storage 112 ("storage") and first external information 
15 transmitter 113 ("transmitter"). 

Acquirer 53011 has rotational data acquiring section 530111 ("acqxiiring 
section") and external information composing section 530112 ("composing 
section"). 

Acquiring section 530111 obtains a rotational data representing information 
20 on rotation of a windmill or the like, for instance, disposed to terminal 5301. 
The rotational data includes any of a rotational speed, a number of revolutions 
and the like. Since there are well-known techniques for detecting rotational 
speed and number of revolutions, detailed description of them will be skipped 
here. 

25 Composing section 530112 composes external information based on a 
rotational data obtained by acquiring section 530111. Although composing 
section 530112 is usually materiahzed with software, it may be composed of a 
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specially designed circuit (i.e., hardware). 

Terminal 5301 operates in a manner which is described hereinafter with 
reference to a flowchart of Fig. 54. 

(55401) Acquiring section 530111 determines whether or not it has detected 
5 rotation. The process advances to S5402, if it has detected rotation, or the 

process remgdns in S5401 if it has not. 

(55402) Acquiring section 530111 obtains a rotational data. 

(55403) Composing section 530112 composes external information based on 
the rotational data obtained in S5402. 

10 (S5404) Transmitter 113 retrieves an originator identifier from storage 112. 

(55405) Transmitter 113 retrieves a repeater identifier representing a date 
used to identify the repeater xmit. The repeater identifier is stored beforehand 
in a memory, though not shown in the figure. 

(55406) Transmitter 113 transmits the external information and the 
15 originator identifier to repeater imit 12 identified by the repeater identifier. 

(55407) Acquirer 53011 determines whether or not it received an end signal. 
The process is terminated if it has received the end signal, or the process 
retiu^ns to S5401 if it has not. 

According to Fig. 54, terminal 5301 obtains the rotational data upon detection 
20 of rotation as a trigger. However, terminal 5301 may obtain the rotational 
data (including a case in which a value of data is O), and transmit it to optical 
output unit 13 without receiving any trigger. Alternatively, terminal 5301 may 
obtain the rotational data and transmit to optical output unit 13 when it 
receives a triggering signal from any of optical output unit 13, repeater unit 12 
25 and other devices. 

Description is provided hereinafter in more concretely of an operation of the 
information processing system of this exemplary embodiment. Terminal 5301 
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of this information processing system has a cubic shape, for instance, and 
windmill 5501 is electrically connected to it as shown in Fig. 55. Terminal 
5301 is provided with a mechanism that detects a rotational speed when 
windmill 5501 rotates with a wind. Terminal 5301 transmits a rotational data 
5 representing information on the rotational speed to optical output unit 13. 
Optical output unit 13 thus produces optical output to show the rotational 
speed softly. 

According to this exemplary embodiment as described above, when terminal 
5301 receives a wind, windmill 5501 rotates and its rotational speed is 

10 transmitted to optical output unit 13 softly. Assume, for instance, that a given 
individual carrying terminal 5301 is outside on the job at an elevated place, and 
another individual, who cares about him/her has optical output unit 13. In 
this situation, the rotational data is conveyed in a form of variation in optical 
intensity, frequency of bhnking, or the hke. The individual holding optical 

15 output unit 13 can thus imagine vaguely how the one is working outside at the 
highly elevated place. 

In another example, assume that a woman carries terminal 5301, and a man 
of her close acquaintance has optical output unit 13. She blows on windmill 
5501 of terminal 5301 when she wants to convey her willingness to see him. 

20 When she blows on windmill 5501, optical output unit 13 illxmiinates as its 
optical output is controlled accordingly, to thus softly and impUcitly convey her 
desire of seeing him. 

(Eleventh Exemplary Embodiment) 
25 Fig. 56 shows a block diagram of an information processing system according 
to the eleventh exemplary embodiment. This information processing system 
has information processing terminal 5601 (referred to as "terminal"), repeater 
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unit 12 and optical output unit 13. 

Terminal 5601 has external information acquirer 56011 ("acquirer"), 
originator identifier storage 112 ("storage") and first external information 
transmitter 113 ("transmitter"). 
5 Acquirer 56011 has electroencephalogram data acquiring section 560111 
("acquiring section") and external information composing section 530112 
("composing section"). 

Acqmring section 560111 reads an electroencephalogram and obtains an 
electroencephalogram data. Since the technique of electroencephalography is 
10 well known, detailed description of it is skipped here. 

Composing section 560112 composes external information based on the 
electroencephalogram data obtained by acquiring section 560111. Although 
composing section 560112 is usually materiahzed with software, it may be 
composed of a specially designed circuit (i.e., hardware). 
15 Terminal 5601 operates in a manner which is described hereinafter with 
reference to Fig. 57. 

(55701) Acquiring section 560111 determines whether or not it has received a 
command for taking a measurement of electroencephalogram. The process 
advances to S5702, if it has received a command, or the process remains in 

20 S5701ifithasnot. 

(55702) Acquiring section 560111 obtains an electroencephalogram data. 

(55703) Composing section 560112 composes external information based on 
the electroencephalogram data obtained in the step of S5702. 

(55704) Transmitter 113 retrieves an originator identifier firom storage 112. 
25 (S5705) Transmitter 113 retrieves a repeater identifier representing 

information that identifies a repeater unit. The repeater identifier is stored in 
advance in a memory though not shown in the figvire. 
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(55706) Transmitter 113 transmits the external information and the 
originator identifier to repeater imit 12 which is identified by the repeater 
identifier. 

(55707) Acqxiirer 56011 determines whether or not it has received an end 
5 signal. The process is terminated if it has received the end signal, or the 

process returns to S5701 if it has not. 

According to Fig. 57, terminal 5601 starts the process of obtaining an 
electroencephalogram data upon receipt of a command. However, terminal 
5601 may start obtaining the electroencephalogram data, and transmit it to 

10 optical output unit 13 without receiving any trigger. Alternatively, terminal 
5601 may obtain the electroencephalogram data and transmit to optical output 
unit 13 when it receives a triggering signal firom any of optical output xmit 13, 
repeater imit 12 and other devices. 

According to this exemplary embodiment as described above, an 

15 electroencephalogram data of one person is transmitted to another person, and 
it is optically informed to the other person softly, so as to make a condition of 
brain of the one person known impHcitly to the other person. For instance, the 
system optically transfers magnitudes of alpha wave as well as beta wave 
detected fi-om one person, and softly conveys degrees of tension, stress and the 

20 like of the person to the other. Assume an instance that a husband keeps 
terminal 5601, and his wife has optical output unit 13. A degree of stress of 
the husband during work hours is then transmitted impUcitly to the wife. The 
wife considers a dinner recipe taking into account the stress of her husband on 
that day. Or, she considers various measiures for relaxing him after he comes 

25 home. The above are some of the advantages of this system. 



INDUSTRIAL APPLICABILITY 
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According to the present invention, an information processing terminal 
transmits information of a condition of a user of the terminal, and an optical 
output unit displays it softly with optical output, and thereby it makes soft 
commimications possible. 



